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g’ R 9 May 1968

MEMORANDUM FOR: Director, National Photographic
Co "Interpretation Centerx

SUBJECT : CIA Evaluation of Bi-Spectral
: , Photography from KH 4-B Mission
1103 -

1. Mission 1103 is the first attempt to

~obtain a relatively large amount of Bi~Spectral

25X1A

25X2

. (Bi-Color) photography of intelligence targets

in denied areas. The Bi-Color requirement for
Mission 1103 was generated principally against

2. A comprehensive evaluation of the utility
of Bi-Color against]| | will be performed
in following up the initial requirement. I am
concerned, however, that the evaluation of Bi-
Color in relation to other intelligence targets
may not be as systematically handled as_is -

- desirable for future planning purposes.

3. 1 propose that a coordinated Agency-wide
evaluation of the Bi-Color portions of Mission
1103 be made and that a report be prepared for

" circulation within the Agency and ‘subsequently -

to the Community as a whole. The focus of such
an evaluation should 'be on the incremental infor-
mation judged to have been gained through Bi-Colox

- in comparison with normal black and white. I

propose that the scheduling, consolidation, and
coordination of such a report be handled by the
Regional Analysis Division, OSR (SR/RA) along the
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- lines and procedures used routinely in the prepara-
tion of the Agency-wide substantive assessments
which are produced after each mission,

. 4. Working closely with the various production
. components and with OSP, SR/RA will examine the
general mission Bi-Color coverage and prepare a
listing of targets and categories covered fox which
the Bi~Color aspect appears germane, OSP is arxang=-
ing for the preparation and delivery to NPIC of
.mission materials processed for viewing in Bi-Color.
OSP will provide a 30 minute briefing for analysts
on the Bi-Color technique, orthoprints, use of the
ARES viewing device, and the Bi-Color materials
delivery plan. The briefing schedule will be
arranged between OSP.and SR/RA. SR/RA will arrange
a schedule of review and use of the viewing equip-
ment, the preparation of joint analyst-PI evaluations
and will integrate the information into a draft
-report. The draft report will be circulated to
the various components for detailed review, co-
ordination, and consolidation before being issued
in final form. : -

5. I recommend that the initial Bi-Color
evaluation of Mission 1103 be iSsued in the form
of a "preliminary assessment" by 15 June 1968.
At that time the need for additional and more
definitive evaluation can be determined.
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NPIC/TSSG/PPS-111-6

10 May 1968 '
MEMORANDUM FOR THE RECORD
SUBJECT: Preview of Bi-Color Briefing for IEG P.I.'s by Mr. .

2EXIA N —

1. Tne subject briefing was held at 1100 hours on 8 May 1968
in the TSSG Conference Roow for the purpose of coordination with
related TSSG components. Representatives from PPS, TAS, TAD, DED
and TPD were present.

2. [ ] proceeded to give his briefing as he intended
to give 1t to the IEG P.I.'s to assist in their exploitation of
bi-color imagery taken on Mission 1103. He used several examples

-as briefing aids, including previous bi-color satellite mission .

matefials, some lab camera color filtered shots and various systeus
ol viewing this waterial, including cowparison viewing of black~-and-

~waite positive transparencies onthe light table, superimposition

viewing by the ARES, polaroid land color coples of the ARES image,
color transparencies of the ARES image, acolor transparency wade
from ortho photographs produced at ACIC and rectified transparencies
also produced at ACIC.

_ 3. After describing and illustrating the basic principles
of bi-color (which he explained is wmore correctly described by the

term bi-spectral)J |posed some of the possible uses and

linitations of iwagery taken in this mode. He said that the waterial

telen by this process, if properly understood and/or filtered in the

viewing or reproduction process, could be relied upon to indicate

whether or not objects were most reflective in the red or green.

regions of the spectrum, but he cautioned emphatically against

interpreting the color presentation of this material as being

directly analogous to the actual color of the object. He then o
asked for gquestions from the floor. . el

Lo """ asked whether the convergence of the Ki-h cameras

‘might cause specular reflectance to be misidentified as a "color"

- signature. ] replied thet this was certainly a potential
‘source of &ifficulty if the

un. angle had the corresponding orienta-

tion with respect to the camera attitude.

5. | ‘ | asked whether the bi-color'imagery might
cause some difficulty in.stereo-viewing. He said that on the '

»
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amples ne was given he was unable to esteblish satislactory
- stereo images when viewing them on the [ |High Power Micro-
stercoscope and that he had gotten a senior P,I. to also look

at vhese materials who veriifie hat the stereo effect did not
appear to be present. [:::::::%:ﬁquestioned whether | |
was certain that the stereo images had been properly oriented

and pointed out that there was. much opportunity for incorrect

g

‘- orientation to be1the.cause of the degraded stereo effect. Messrs.
: ware both doubtful that bi-color filtering would

preclude stereo viewing. Several of those present wmade arrangements

- with] | to view the waterial which he had described in

hopes of identifying the cause of this stereo viewing difficulty.
[::f:::::] pointed out that they had arranged for extensive stereo
viewing tests by several P.I.'s with this same mission waterial

" - and that none .reported any difficulty in stereo perception. All

agreed that this question should be resolved.

6. | |reminded the group that spectrazonal photograpny

' was nothing new and that the | | nad

performed extensive evaluations of spectrazonal photograpny with

their nine lens camera system. He said that he believed that these

meterials are now on file at the
tion, ané he recommended that we Taxe advantage of the opportunity

‘of using them in furthering our understanding of bi-color photography.
t this point, the briefing was completed. All agreed that the -

briefing would be of much benefit to the P.I.'s.

7.
should COmprete TNE Brrangements o7 presenting this briefing to

. IEG personnel.

this questidtad.

- Orig. & 1 -- NPIC/TSSG/PPS - .~

B R

8. Just prior to this briefing, [ ] again discussed
the question of whether or not the flicker mode of presentation of

.. oi-color waterials would make it possible for a person to discern

the differences between. the records when viewing them in a stereo-

- scopic device with or without color filters. The gquestion is as

yet unresolved and it 'is still not clear what contridbutions should
be wade by |in seeking to answer

. s

i

| Chief, Projccts & Progrefs Staff, T5SG, NPIC
‘Distribution: : ’ S

1 ---NPIC/TSSG/FO .
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FROM N CTA 1R8 Papovnad o Har Toeeen
. (AGENCY) (OFFICE) ‘D"’ﬁ?ﬂ?‘.liii:;mc;:';- _J.;'
THROUGH : IRS R
REFERENCE ' __0anifl.fs,157 il 25X1A
(REQUESTER'S REQUIREMENT NOy) (REQUESTERS NAVME ANG FRCNE)
SUBIECT : Fhoto Analysis of Bi-Spectral Mission 1103 (KH-1x)
ERE Variovs
‘ {COUNTRY) N (PLACE NAME) (COORDINATES) (WAC
2, BACKGROUND INFORMATION: (Include degree of urgency and any facts bearing rhoreon,

25X2

25X1A

pertinent references, enclosures, etc,)

a. OSI/CIA has been working with ¥SSC/TAD/LIB of IPIC 4o EeVelon e S

.
and technioues For nbdilipin

Cro oy e DIESUCTUIAL POGOgTraphy on &r. exner
A variety of additional targets have been covered Ty Zi-g
Z need o be analyzed by NPIC as socn as (a) the moss sulteble Lo
tified from the black and wihite pholography, and (b) “he Bi- Jo% 3
LEes have been prepared. CIA will provide g list of additional Targets
they have been selected.

b. Priority 1: Due Date 15 June 1959.

¢. Coordinaition:

ILLEGIB |

Please Torward copy of’response o the above.

. 3. SPECIFIC REQUIREMEND:

25X2
&. Az a follow-on %o %he regular first and second vhose exploitation of the
Lission, exploit the Bi-Spectral photosraphy i. |c-overed by

Mission 1103, working closely with OSI/NED on The RED aspacts. 25X2

b. Cutain enlargements of selected targets in other substantive culegories,

when identified > and explolt in accordance with specific regquirenents Lo te supplied.....}

&5 suppleuents to this requirement.

L. TYEZ CF RESPONSE DESIRED: - Inter-Office Mewo.,

25X1A
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. tion for the usual black and white photography is somewhere between

| | | 25X1A

Copy /9
28 Maxrch 19G8

MEMORANDUM FOR: Chairman,.  COMIREX

SUBJECT 1+ Use of Bi-Coloxr (Bi-Spectral) Filters Against

| on

1. As you know, the Kil-4B systom has an in-flight filter and
slit adjustiment. capability which permits bi-color (bi-spectral) photog-
raphy without committing an entire mission. NPIC has concluded there
is no loss in ground resolution through red . (usual) filter, and the
loss through the green filter is the cquivalent of going from Kil-4B to
KH-4A ground resolution. When viewed in stereo, the ground resolu-

Ki-4A and KH—4B‘photography. {See Tab A)

2. CIA's Office of Scientific Intelllgonce has a requirement to
photograph

| | 25X2

Kil-4B Mission 1103, 24 April 1968 _ 25X2

, 25X2
25X1A, - | |

3. No further bi~color photography is scheduled aftexr Mission 1103,
‘Mission 1104 in June will test S0-180 (IR color),|

2 | 25X1
| |(natural color). | |

| | These Two' films require alternate filtors which are25x1A

not compatible with bi-coloxr., There are no film tesis scheduled for

_| During the winter months we may have a snow
] If we are to assess 25X2

cover problem with the priority |
“bi-color against CIA's requirement in 1968, therefore, it would be
desirable to do so on Mission 1103. Should the readout bi-color passes
on Mission 1103 demonstrate intelligence value, COMIREX could then
exercise its option to take additional bi~colox in the operational area

4., COMIREX: consideration of the requlrement in Tab B would be
appreciated.

e

o . ;j”,~ij1j_ B e | 25X1A.

25X1
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'l‘he BL—Color chhmque -‘

:-,,.;:‘ fxlters on both forward and aft lookmg cameras.

R4

‘works as follows: ' '
B D . i

_,..
N

) empl‘ oyed ¢ fMV@a mm‘n‘aW\n P RTLE L) ulN'\"'\.

v L R TR TP AN M .
il :M‘An‘w&.}nj‘gr ‘,n)l:w’ﬁm uw‘f) . / o

~

...........

we use a green fxlter on one camera and a. red £11ter on the other

S nd s " Gt """"“"""‘”‘P{”’(ﬂww"‘w 0y ,
23

RN RO

.+ _TECHNICAL BACKGROUND AND RESULTS TO DATE

' '-;‘1.' Bi- color is sxmply spectrally ultercd black and white

" photography 'I‘he only dlff.erence between bi-cglor and normal acquisi-

* o
,

o S : . ‘
tlon is thc use of a green f11ter on one'_ camera. :Normany, we use red

“In the case of bi-color,

?but only on those pas ses desu'ed due to the m-fhght changeable fxlter

.. :,_me'cha‘riism on the.KH-t}B.‘eamera. Conccptually, then, this techmque

a. ‘To provxde bx-color, thc red and green £11ters are used.

. 'I‘he normal high resolutxon black and whxte f11m, ’I‘ype 3404 is

R A Sk A ,‘“\:‘"er-—. Fo Tt -q*,'txr‘...ﬁ
s»&umﬂuwmwu,uwmm“‘uwmn&uwg}

v ol

- b Dupe pomtwes are made m the normal fashxon. .

v
‘.l

1 |i'

e Smce spectral separatxon 1s prowded by the red and

back through the red and green fxlters. and then supenmposed.. | '

::,Altlmough t'ms 1s not comp]ete color (the blue rccord is mxssmg),

oduced thh some mampulatmn.

te prov';_d_e

for spectral dxscrxmmatmn. "I‘hc grecn £11ter need not be used all thc tmne

grcen fxlters, color cau bc seen 1£ thc two records arc pro;ccted o

25X1
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SUBJ’L‘CT chhmcal Background and Rcsults To Date

The records can also bc cva]uatcd as black and wlntcs for
' 'spectral diffex ences., Tlns may give .clues as to the gcncral
composxtxon of ochcts. ’I'hc grccn record may also show objects

' "'.whxch the normal red record docs not show The use of the b1-

" eolor records, then, is optxonal dependmg on the information -

fee
e

demred In summary, thcy can be used for any task from normal

photomterpretatmn. to the productmn of "psuedo" color prints.

_ '-“R esults to Date ‘ ) a : ':‘ 25X1D

2, Bi-color has been tested

T '

25X1

' ;_and._, satellite onfined itself to _

0o "'domestxc passes and had the magor purpose of assessing the use of satellite

| ‘__“‘:_'i ’ ?bx color and its operauo_nal implanentation, The highlights were as follows:

. a.‘ A number of werc taken with the red

and greed £11ters the film fr om thxs acqmsxtmn was evaluated,
, b NPIC evaluated the f11m (in’ partlcular, the green

o record) to assess 1Ls photomterpretatxon use and quahty. We were

G S partmularly mterested in assessmg the 1mpact of the b1 color o

_'Ltake on the a.b111ty of the photom(erpreter to do hlS normal JOb | 25X1A

- 'I‘he results of the NPIC cvalua‘uon were xeported in

2BXIA L
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SUBJECT: Technical Background and.‘?Rcsults To Date

v

"The gen’eral concluslon of the photo- ~interpreters

is that the mel;orlty of the rcqulremcnts levied for

g the KH-4B system could be answered with photographw}

gener‘ated in the bl-c_olorr’node becausc when used in
'A:l‘stereo, the two 1'ecor>ds complemeut each other, In
»"_"."addltlon, the‘ ovel all mIormatlon content of the

..",'_-f‘"_-photography exposed t'hrough the greer_z filter is com-

‘parable to a.n avcrage Kll-4A mission, "

- We also had our contractor produce several color

prmts from selectcd " This demonstréted

that approxxmately natm al color could be produced This also

demonstrated the problem of rcg1st1 atxon of the bi- color due
"to the geometry of the pan cameras. It was determined that
orthoprmtmg was necessary to enable makmg bx-color prints.
2 To avoid this problem, OSP provxded NPIC wu.h an Automatxc
Regxstratxon Electromc Stereoacope (ARES) whmh allows the

"'lphotomterpreter to vxew hlb normal dupes in color. Thxs )

’
%

‘J‘ equxpment rectlfles the unages and allows NPIC to use the

L

bx-color mode thhout or thoprmhng Other bx-color 'e_quip;
: ment 13 to be prowded NPIC m the near future.
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SUBJECT: Technical Backgz;ound'a‘r-Ad‘CR'csults To Date

Conc lusions /l\ccommeudauons

3. 'I_‘he NRO Ad 'Hoc Committéé*bonc}usions and recommendations

- .relative to bi-color are summarized as follows!
N ’ Ta ' .
Bx-color can be successfully 1mp1emented on the

KH 4B system. -

'b Insofar as thc PI 1s concerned thcre is no loss in

- ground resolution through_ the'red filter. The loss in the green

.. filter is the equivalent of KH-4B to‘KH-—l}‘A photography. The PI

~ can do his normal job with b'g-colof acquisition.

/.

C. The'i'ntell-igehce:_yaluc of bi-color has not been proven.

To assess its use,-'i't" must bé flown ag a'mst specific intelligence

requxremen‘cs mvolvmg opgratmnal targets.
25X1A.

d. The NRO Ad Hoc Commxttce has concluded

‘chat there is no techmcal or photomtcrpl eter reason why bi-color

cannot be flown’ operatlonally 1£ COMIREX 80 des1res. .The NRO

Commntee ‘has" concluded tha.t the opcr txonal usefulness of b1 -color
S o . . . . . . ‘

‘_-'-,' can only'b'e agseSSe_d by flymg it agamst s'ﬂpe.ciﬁc iut’éllilge'ncej questions.

S 25X1
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" 14 May 1968
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MEMORANDUM _ )
SUBJECT'F Spec1a1 Assessment of Bi-color
: KH-4 Photography :

1. This division has been asked by the CIA
Member of COMIREX to organize and lead a special
assessment of the usefulness of bi-color photogra-
phy from Mission 1103, with support from NPIC and
. IAS, and in collaboratlon with relevant offices of
"~ the Dlrectorates of Intelligence and of Science and
- Technology. The assessment will examine the use of

- such photography concernlng all types of intelligence
- targets, S v :

25X1A 2, | |(B4033 R1101) of thls
B ~division will be the team chief for preparation of
2 s~ . this special assessment. I request that you designate
S Lo . to him one officer in- * component to act as a con-
'f¢f25XTA ~tact point. | will then make arrangemonts
L for conducting the assessment through that officer.

3. 1 have askedl Lto,complete the '_l  25X1A
: assessment by;10 June 1968 R T O

25X1A !

25X1
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